[1] Spatiotemporal heterogeneity in aerosol radiative forcing and heating rate have been studied over Bay of Bengal and Arabian Sea during premonsoon (March-May 2006) using aerosol optical depth (AOD), total mass, aerosol chemical composition, and radiative transfer model. Mean 0.5 mm AOD over Bay of Bengal and Arabian Sea is 0.36 and 0.25, respectively. Water-soluble aerosols, sea salt, and mineral dust constitute ∼98% of total aerosol mass while black carbon aerosols contribute ≤2% over the two oceanic regions. Sensitivity tests reveal that (1) curvature effect in AOD spectra has insignificant impact in modifying the aerosol radiative forcing and heating rate and (2) the net Earth-atmosphere energy content shows minor differences when aerosol vertical profiles are used. Over Bay of Bengal the average aerosol forcing is estimated to be −12.0, −22.4, and 10.4 W m −2 at the top of the atmosphere (TOA), at the surface (SFC), and in atmosphere (ATM), respectively. The average aerosol radiative forcing is less negative over Arabian Sea and is −10.5, −15.8, and 5.3 W m −2 at TOA, SFC, and ATM, respectively. Aerosol radiative forcing decreases in magnitude from north to south over Bay of Bengal whereas an opposite trend is noteworthy over Arabian Sea. The average atmospheric heating rate over Bay of Bengal is ∼0.3 K/d, a factor of 2 higher than that over Arabian Sea. Furthermore, ATM warming and associated heating rate are the lowest compared to earlier results as scattering aerosols are dominant during premonsoon (March-May). These results have implications to the assessment of regional and seasonal climate impacts.
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Introduction
[2] Atmospheric aerosols from both natural and anthropogenic sources affect the Earth-atmosphere radiation budget directly by scattering and absorbing the incoming solar radiation, and indirectly by modifying the cloud radiative properties through altering the cloud microphysical properties. Because of the short residence times and diverse aerosol types, the direct and indirect effects of aerosols exhibit large spatial and temporal variations. The direct and indirect aerosol radiative forcings remain a significant uncertainty for climate studies [Intergovernmental Panel on Climate Change (IPCC), 2007]. The potential for aerosol forcing of climate can vary according to regional differences in aerosol columnar concentration as well as its chemical composition [Eldering et al., 2002] . It is also well known that different aerosols interact with radiation in different ways; for example black carbon is highly absorbing and has a warming effect while sulfate is highly scattering and exhibit cooling effect in the atmosphere. Thus, knowledge of aerosol chemical composition is important to determine the scattering and absorption characteristics of aerosols. Aerosols over the marine regions comprise mainly sea salt particles, and mineral dust transported from arid and semiarid regions of surrounding landmasses in addition to anthropogenically produced aerosol particles. On a global, annual mean scale natural aerosols dominate contributing about 55-60% of aerosol emissions and columnar aerosol optical depths [IPCC, 2007] . This scenario would however be different downwind of major source regions where anthropogenic aerosols dominate the aerosol emissions and optical depths [e.g., Ramanathan et al., 2001] .
